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ABSTRACT

fluring this initial period two orin•ipal. ventures were under-

takenz

(1) the design and construction 'f a photoelectric photometer

esaploying a )P2! photouJtip].ier tube, f'or use with the

12.3-inch refracting telescope of the McMillin Observe-

tory. The photometer features Intercbhaneable filters and

diaphragms and a solid C02 -cooled tube chamber. The small-

act diaphragm v~1 td-nIt. w~~ly o"' qtý- ..-.scnd of arc of

sky, a unique featu-e of this photomatar.

(2) an extensive survey of the literature, the objective of

which is a critical technical reoort of essnt.ltally all

known previous work on the problem of astronomicu. seeing.

This report should serve as a critical guide not only for

our staff of workers, but for other iborkers in this field.

The design and construction of the photometer v•s under the di-

rection of Dr. Geoffrey Keeler and Dr. Charles Show, with Mr. Protberoe

in charge of the electronic recording components. The critical survey

of the 31teruture is under the direction of Dr. Jý A. Mynek, with

Mr. Roger Roafold as the chief library research worker.



INVESTIGATIOAS IN PROGYESS

(1) Choice and Design of Eqnipwýut

Obtaining the observational resaits that are cought depends on

the construction of specialized equipmnt. T!he equipment necessary

on this project ip, first, a telescope of sufficienit power to produce

e - '.,in and measurabxe tremor diak of a star in the daytime,

and second, a device to ma&ke i permanent record of the behayior of the

image.

The telescope to be us.d ia this work is the 12.5-inch refractor

of U34e cMillin Observatory which will be made available for as many

hours an are needed. The telescope is in excellent condition and in

operating well. So alterations on the telescope are contemlated,

with the possible oxception of iaproving the drive mechanlsm if this

should prove necessary.

The electronic means for reccrdIng the fluctuations of the star

image, hovever, aust be constructed and assembled abs .litio, owing to

the highy speciahized character or Qh proposed investigation.

At the initiation of this contract work, therefore, numarous con-

sultstions vere held by Dre. Keeler, Shaw, Hardie and Synak. and by

asers. Protberce and Homfeld, among themseelvex and with othex astroik-

omers as to the most appropriate equipment with which to accomplish the

project work. It should be pointed out thbt altbhoug Dr. Nardie and

Mr. Bosfeld were not projvct staff meahero during this period, they

gave freely of their tim in the discussions And co)tnribut,,.d valuable

advice.
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Dr. Hynek visited th. Naval Observatory, where similar work is

in progresm, to consult witn Dr. John Ball, director of this work.

One of the primary results of this vidit, and subsequent correspond-

ence, wus a cooperative agreement between the Naval Observatory %nd
tho W,,,N1111. n,. - h~ ý 4ý- _ - --

of effort. 11t was further Weed that there shall be frequent and

free interchange of ideas and information. Thin plan is working out

very well, and Dr. Rall and his associates axe to be commended for

their cooperation and devotion to the principles of the free discus-

sion of scientific resk'ts.

It was agreed that the Naval Observatory shall continne to spe-

cialize in the analysis of the frequency compouents of stellar acin-

tillation• particularly the very low frequency coaponentsa and upon

night time astronoxical seeing. Our staff, on the oth-r hand, its 1o.

concentrate ni daytime astronomical seeing, on the quality of the

scattered blue daylight sky, and upon the extension of the study of

astronomical seeing, both day and night, to the near infrared.

The discussiona reported above had a direct bearing on the choice

and design of our equipment. It was decided to concentrate on the

construction of a highly specialized photoelectric photometer a the

primary piece of equipment, to be used directly with the telescope.

The state of construction of the photoin~ur, as of Dec. 31, 1951,

ia shown in the accompanying photographs. In (a) is shown the opti-

cal part of the photometer. The plate shown at the top attach!a di-

rectl to the double-slide mechanism of the telescope camera houeing.



A. Optical Part
of the

•" Photometer

~('b)
Cooling Chamner

for the
LP21 tube
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Shown immediately belov Qxe two ey, pieces. The uppermost is a guiding

e~vpiece. This is moviblie over the entire fi$ld and is uned sulely

with an auxiliary star that serves &A a "guide star", enzbling the

observer to insure that the telescope is guiding properly snd that,

therefore, the star actually being reeonro 3,n piaying direcily upon

the entrance diaphraga of the optical sy'sam.

The Vider, Gborter eyepiece below the guide eyepiece looks directly

into a 5*5 mirror voch can be I'.ipped in and out of place. When the

star to be recorded is on the cross wires of this eyepiecep the ob-

server is assured that when the mirror is flipped mmy (by tbe hand

wheel on the side) the star is exactly on the entrance dlaphrag of the

optical system.

In view of the *xtrzwely sall 41aphragma used (to exclude the

maximum saunt of daylight sky) it is highly importsnt that the view-

Ing mirror system be very accurately machined and aligned.

V7rlo*" dlaphrag;n =.-a bten rouuted on t .hIl, control l-"/In from

the outside sad yev light-t+•ht, so that the varlaole smie of the tremor

disk can be properly accomodated.

Immediately behind the entraace diaphragm is pýAced a Fabry lens,

which ism•u the ob.cti-e of the tele&#L,2* (rather than the star)

on the cathode of a 1PM1 photoszulAvl!er.

A Wbeel, siailar to the diaphragm whael but containing a nmr of

Jena and Corning filters, is placed in the opticra train before the

phototube so that fairly narrow regions of the spectrup (from ultra-

violea to Infrared) can bt adi•ttad to the cell. (An iufraeud filtar

was inclwled even though thi 1P21 tube is Insensitive to this spectrx.L

r-;!on, in snticipation of t-- use±ile un. of a rbfs cell.)
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Photograph (b) shows the cooling chamber for the iP21 tabe.

The b•se of the tube in to be removed, and th, leads soldered to brmag;

plntes which butt directly agc~nst a plug of'dry ice", kept in constant

.n.tact with the plates by spring tension. (This part of the design

was copied in part from the nig lime stellar photometer constructed by

Dr. Sayfert of the Batrrad Observatory at N'shvilla, Tenn.)

Standard power supplies feed the stages of the IP21 multiplier.

Its output will be recorded on a standard devicq such as a Brush re-

corder or a magnetic tape recorder, This part of the electronic train

is essentially standard mquipment and need not be elaborated upon here.

(2:) Survemy of the Literature

At the close of this report period, an intensive survey of the

literetuAre had been Initiated by Mr. Romfeld, even though he W-. not

formally on the project until Jan.l, 1952. The Ohio State University

general library and the astronomical library of tha jArkins Observa-

tory were used as the principal sobrces of library •aterial.

During this report period the 69-inch reflecting telescope of the

Perkins Observatory, the feollitles of Vhich are ciso available to our

project staff, was uQ4d to examine the manner In ihich starlight illumi-

ustew the mirror oC thie telescope in the daytime. Thim is done by

placing the eye at or near the focus ol the telescope and looking out

the large mirror. The eye thus acto as a Fabry lens and one sees tue

entire objective illuminated by the starlight.

Long focal length are neceassry to &ccospllih the observation of

a s•tr-illuminated objective in broad daylight. It can be dome Wit•h
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#ae with the lO4-foot .ocal length of tbl lara Perkins reflector, but

Is virtually ivossible with a 15-foot focal length toIeecopa.

We expect to learn a great deal about dvtt aseeting by a study

oz tht illumination patterns of the 69-inch mirror of the Perkins

telescope.

OTf= SCIMIIC ACTIVA-211W

Qonferences

Am wa noted above, conferences mure held with the Naval Ob-

**rvatory staff concernae with similar work.

Corvemoonanee

Copies of two commuicatione from -aYl Observatory staff and

adinistrative personnel relative to the agreements anterie into with

thema by Dr. Hjusk in the interests of mutul benefit And the elimi-

nation of duplication are reproduced herewith (pp. 8 enW 9).

It. will b.- noteod that oveilap isi not. oxcluded in -these agr~wasets,

whbn it Appears profitable to either party. It im the unanmus opin-

ion of our staff that the cooperative arraroL-zat agreed upon is mtu-

ally mavatageouz wnd that it will enhance ithout in any way ImpLirlag

the contract Vork we an embarked upon.



EZCwlYXT FROM w"ORAnIAfM OF 2L NOVEMW 1951

op-26
A19
Surl1517F2 6

rrom: Superintendent, U. 8. Naval. Observatory
To: urenu of Ordnance (Code MX9 - Attention Mr. M.J. West)

8ubj: BuOrd Project No. 16733

1. Recently it cam to the atteution or tný. Supexintcadent that
the Air Force bad let a contract to Ohio State University to make
investigations under the direction of Dr. Wnek eimlwr to HuOrd
Project No. 16733. The obvious thought occurred th" considerable
elventage might be gluned if these projects iare coodinated on a
mutually agreeable basis. Dicuesaions of this v6rv held on 16
November 1953 with Dr. Hynak incident to an unexpected visit of
the Doctor to the Observatory. Dr. Hall. Ar. Hoag and Wr. Mtkesell
atteridad these discufaions for the Obeervatoi-y.

2. Dr. Hymak is most desirous of effecting free exchan of infor-
mation mid ide" to ovoid useless duplication. He is also agreeshle
to the establihmernt of fields of primary effort to be pursued by
each of the Observatories. If the Burfiau of Ordnance hba no objec-
tion, it is the intention of the Superinte.-Aent to authorize on a
trial basis this cooperative exchame of information and the eatab-
libhment of fields of primary effort s set forth below:

a. Througnout the course of the" investlgationu £re exchmnge
of Ideas and rasults is to be mintained.

o Tbh U. S. NaUval Obsorvatory will primrily concern Itself
with (1) the extension of its scatfillation maasu.___ý. to,
the subae.4c range, and (2) efforts to determine at ihat
atmoepheric levels scintillation occurs.

c. The Ohio State Obsarvatory will be primarily concerned with
(1) scintillation measurements lu the daytise sky
with particular reference to the chansg in ciantillation
wAth angular distance from the sun, snd (2) ,cintlllation
measurwaants in different regions of te espectrum -
particilarly in the infrared.

d. No effort will be made to aliminate the overlap exptctad
in the two programs, ma on examination such appears highly
desirable.

F. A. OWA

cc: Dr. J.A. Nye•k



9

LR•C f k' FRON MIOAJOwM OF 2 DIC1T*A 1951

Frou: Chief, Bvueau of OrIdance

U. 8. Naval Observatory
Washington 25, D. C.

SubJ: bureau of Ordnance LroJect mo. 1
6

7133 and Air Yorce
contract with Ohio Statt University; coordination of

Ref : (a) US10 ltr Op-2
6 

Ai9 Ber 1517f26 of 21 Nov to BwRD

1. Uhe coordination of the work being dons by the iaval Observator~v on
Bureau of Orda•ua^ Yroject No. 16733 and Ohio S&ate University, under Air
Por•e contract, is satisfactory am Gutlinsd in referen.ýe (a). It is believed
that mutual benefit may result by direct cooperation.

2. The Naval Obseiiratory Is hereby authorized to exchande •taportx with the
O)ho State University and provide such assistaeco as may be Vracticabla
and mutually seeable. It is raquested that tbs Bureau of Ordnance
be kept informed of results of this wntua.l effort by copies of correspondence
or such informal reports "s may be of interest.

3. Dr. J. A. Iynek, director of the Air Force project at Ohio State
University, ts informed of this action by copy of ths letter and requested
to furaish the Bureau of Ordrance, Department or the avyp, "hington 25,
D. C., Attention Re9a, w•th a copy of reports or results of this study
" they become available, in addition to those furnished thu U. S. Naval
Observatory.

M. F. COyl

Copy to: 2. ý;. Ii
OHIO M MY1W Colu"bus By directlou

(Dr. Ja. Hynak)
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ZUAS F0 TP E Fic ?uE

The construction of t twtoweter should be comp.cted dur-Ing

the mxt report period, and its testing in the lW~orwtozf and on the

telescope should be well advanced.

Prelialnary observations of very small areas of blue sky are also

expected to have been made by the cOse of t)'q next report period

(March 31, 1952).

The literature survey is expected to be completed and te

critical report based on this to be well &lvnced If not ccLzpleted.

PV MOM AND ADMNIMBATIM E&T2

Personnel

TM design and construction of the photo•eter man undcr the di-

rection of Dr, Geoffr eele and Dr. Charles 5b• with Mr. PrwthrOk

in charge of hýbe electronic recording ceponents The critical survey

ot the 1itersare is under the direction of Dr. J. A. Xnymk, with

Mr. Roer M•We*l as the rbhof librny research worker.

Fis4al WufoawtiOn

(1) !TQ flocal balance as of Dec. 31, 1951 &ss 023,O11.76.

The expenditire, during his initial nariod went abnormally sall be-

caum the project was in the pleaning and design steag.

(2) We evpect to purchase a Dreah two-pen recorder and double

w•lifiar, a wave analyzer, a suitable tape recorder end porhaps a

somogrspb. Procuerement of the 1&tter item Is still highly tentative.



NOTE: In auboittiog this report it is understood that all proviniont of the contract betwteoo !'he Found-a
tioa aod the Cooperator and pertainina to poublicity of subject matter will be rigidly ol,,. ,.

In v estig ato r ...........- ..-..................................................... . .............. . .. . ........

...............- 1.................. ..../.. .

Supervisor ZI ...... O-- ... .... ate /'/t -

For The Ohio State Uuliverutty Research Foundation

9%e.cUtive Director ... 9'd.-. i±............ f)'.. o? . -.I -...
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DEPARTMENT OF THE AIR FORCE
AIR FORCE RESEARCH LABORATORY (AFMC)

MAR 15 2000
MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER (DTIC)

ATTN: DTIC-RS
8725 John J. Kingsman Road, STE 0944
Fort Belvoir, VA 22060-6218

FROM: AFRLNSIM
29 Randolph Road
Hanscom AFB MA 01731-3010

SUBJECT: Distribution Statement Change

1. The following documents have been reviewed and it has been determined that the distribution statement
is no longer appropriate. The documents are Progress Reports 1 through 8 under Contract No. AF 19(604)-
41, Ohio State University Research Foundation, Columbus, OH.

a. Document No.: AD 000014
Title: Fluctuations of Starlight and Skylight
Date: 15 Mar 1952
Classification: Unclassified

b. I ument No.: AD 00 7
Title. luctuation ,Starlight and Skylight
Date: 12
Classific * n: classified

c. Document No.: AD 000066
Title: Fluctuations of Starlight and Skylight
Date: 25 Jul 1952
Classification: Unclassified

d. Document No.: AD 005282
Title: Fluctuations of Starlight and Skylight
Date: 1 Nov 1952
Classification: Unclassified

e. Document No.: AD 010919
Title: Fluctuations of Starlight and Skylight
Date: 24 Feb 1953
Classification: Unclassified

f. Document No.: AD 021921
Title: Fluctuations of Starlight and Skylight
Date: 15 May 1953
Classification: Unclassified

g. Document No.: AD 021922
Title: Fluctuations of Starlight and Skylight
Date: 25 Jul 1953
Classification: Unclassified



h. Document No.: AD027024
Title: Fluctuations of Starlight and Skylight
Date: 23 Nov 1953
Classification: Unclassified

2. Request these documents be assigned Distribution "A" Statement. These documents
have been reviewed and cleared for public release by ESC/PA.

3. This action is in response to FOIA 2000-33.

NOREEN DIMOND
STINFO OFFICER

8 Attachments:
1. Rpt #1 (cover) (ESC 00-0346)
2. Rpt #2 (cover) (ESC 00-0347)
3. Rpt #3 (cover) (ESC 00-0348)
4. Rpt #4 (cover) (ESC 00-0349)
5. Rpt #5 (cover) (ESC 00-0350)
6. Rpt #6 (cover) (ESC 00-035 1)
7. Rpt #7 (cover) (ESC 00-0352)
8. Rpt #8 (cover) (ESC 00-0353)

cc: AFRL/VSIL w/o atchs
AFRL/VSIP w/o atchs

,C t 3LAW
CAP 1~i~ 5-1*II~,w


